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Andika Febriansyah Gunawan (5215160321). “Sistem Keamanan Ganda Brankas 
Untuk Menyimpan Barang Pribadi Berbasis Arduino”. Skripsi, Jakarta : 
Program Studi Pendidikan Vokasional Teknik Elektronika, Fakultas Teknik, 
Universitas Negeri Jakarta, 2020. Dosen Pembimbing, Dr. Muhammad Yusro, 
MT.,Ph.D dan Drs. Pitoyo Yuliatmojo, MT. 
Tujuan dari penelitian ini adalah merancang sistem keamanan ganda pada 
sebuah brankas untuk menyimpan barang-barang berharga dirumah agar dapat 
meminimalisir terjadinya kejahatan terhadap hak milik/barang tanpa menggunakan 
kekerasan. 
Penelitian ini menggunakan metode rekayasa teknik yang meliputi identifikasi 
masalah, merancang sistem, merancang perangkat keras dan lunak, melakukan ujicoba 
sistem, lalu melakukan perbaikan sistem jika tidak sesuai, lalu melakukan analisa data. 
Hasil dari penelitian menunjukkan sistem keamanan ganda brankas untuk 
menyimpan barang pribadi dapat berfungsi dengan baik dan sistem dapat berjalan 
sesuai dengan rancangan sistem, perangkat keras, dan perangkat lunak. Sistem 
keamanan ganda brankas ini juga peneliti ujikan kepada 7 pengguna smartphone dan 
hasilnya menunjukkan dapat terkoneksi dengan ID akun telegram yang diinputkan ke 
dalam program, lalu ID akun telegram yang tidak diinput ke dalam program, setiap 
notifikasi akan tetap masuk ke dalam ID yang sudah dimasukkan ke dalam program. 
Oleh karena itu, dapat disimpulkan sistem keamanan ganda brankas ini dapat berjalan 
dengan baik dan cukup aman. 
 













Andika Febriansyah Gunawan (5215160321). “Dual Safety Deposit System To 
Store Personal Item Arduino Based”. Skripsi. Jakarta : Vocational Education of 
Electronics Engineering, Faculty of Engineering, Universitas Negeri Jakarta, 
2020. Supervisor, Dr. Muhammad Yusro, MT.,Ph.D and Drs. Pitoyo Yuliatmojo, 
MT. 
The purpose of this research is to design a dual safety deposit system in a safe 
to store valuables at home to minimize the occurrence of crimes against property rights 
without using violence. 
This research is conducted by using technical research methods that include 
identifying problems, designing systems, designing hardware and software, conducting 
system tests, then doing system improvements if they are not appropriate, then 
analyzing data. 
The results of the research show that the dual safety deposit system for storing 
personal item can function properly and the system can run according to the system 
design, hardware, and software. This dual safe safety system also tested researchers fot 
7 smartphones users and the results showed that they could be connected with the ID 
of the telegram account that was entered into the program, then the ID of the telegram 
account that was not entered into the program, each notification would still be entered 
into the ID that had been entered into in the program. Therefore it, can be concluded 
that this double safe safety system can run well and is quite safe. 
 














HALAMAN JUDUL ..................................................................................................... i 
HALAMAN PENGESAHAN ...................................................................................... ii 
HALAMAN PERNYATAAN .................................................................................... iii 
KATA PENGANTAR ................................................................................................ iv 
ABSTRAK ................................................................................................................... v 
ABSTRACT .................................................................................................................. vi 
DAFTAR ISI .............................................................................................................. vii 
DAFTAR TABEL ........................................................................................................ x 
DAFTAR GAMBAR .................................................................................................. xi 
BAB I PENDAHULUAN ............................................................................................ 1 
1.1. Latar Belakang ................................................................................................ 1 
1.2. Identifikasi Masalah ........................................................................................ 3 
1.3. Batasan Masalah.............................................................................................. 4 
1.4. Rumusan Masalah ........................................................................................... 4 
1.5. Tujuan Penelitian ............................................................................................ 4 
1.6. Manfaat Penelitian .......................................................................................... 4 
BAB II KAJIAN PUSTAKA ....................................................................................... 5 
2.1. Keamanan ........................................................................................................ 5 
2.2. Kejahatan Terhadap Hak Milik/Barang Tanpa Menggunakan Kekerasan ..... 5 
2.3. Brankas ............................................................................................................ 7 
2.4. Sistem .............................................................................................................. 8 
2.5. Keamanan Ganda Brankas .............................................................................. 9  
2.6. Arduino Mega 2560 R3 ................................................................................... 9 
2.7. Arduino IDE .................................................................................................. 10 
2.8. NodeMCU ESP8266 ..................................................................................... 13 
2.9. Relay 5V ....................................................................................................... 16 
2.10. Lock Selenoid 12V ..................................................................................... 17 




2.12. Fingerprint................................................................................................... 19 
2.13. Keypad 4x4 ................................................................................................. 22 
2.14. LCD 16x2.................................................................................................... 25 
2.15. Komunikasi I2C .......................................................................................... 26 
2.16. Modul GY521 ............................................................................................. 28 
2.17. Transistor Bipolar ....................................................................................... 31 
2.18. Baterai AWT 18650 IMR ........................................................................... 33 
2.19. Telegram Messanger .................................................................................... 34 
2.20. Penelitian yang Relevan .............................................................................. 36 
2.21. Blok Diagram .............................................................................................. 39 
2.22. Kerangka Berpikir ....................................................................................... 39 
BAB III METODOLOGI PENELITIAN................................................................... 42 
3.1. Tempat, Waktu dan Subjek Penelitian .......................................................... 42 
3.2. Alat dan Bahan Penelitian ............................................................................. 42 
3.3. Diagram Alir Penelitian ................................................................................ 43 
3.4. Teknik dan Prosedur Pengumpulan Data ...................................................... 45 
3.4.1. Perancangan Penelitian ........................................................................ 45 
3.4.1.1.  Menentukan Brankas yang Akan Digunakan ............................. 45 
3.4.1.2.  Merancang Perangkat Keras ....................................................... 46 
3.4.1.3.  Merancang Perangkat Lunak ...................................................... 52 
3.4.1.4.  Merancang Desain Sistem Keamanan Ganda Brankas .............. 49 
3.4.1.5.  Prosedur Perancangan ................................................................ 57 
3.5. Teknik Analisis Data ..................................................................................... 59 
3.5.1. Kriteria Pengujian Hardware ............................................................... 59 
3.5.1.1.  Pengujian Regulator ................................................................... 59 
3.5.1.2.  Pengujian Ketahanan Baterai AWT ........................................... 59 
3.5.1.3.  Pengujian Skema Rangkaian Driver Relay ................................ 60 
3.5.1.4.  Pengujian Input dan Output ........................................................ 60 
3.5.2. Kriteria Pengujian Telegram ................................................................ 62 




BAB IV HASIL PENELITIAN ................................................................................. 64 
4.1. Deskripsi Hasil Penelitian ............................................................................. 64 
4.1.1. Hasil Rancangan Desain Brankas ........................................................ 64 
4.1.2. Hasil Pengujian Tegangan Pada Rangkaian Regulator ........................ 65 
4.1.3. Hasil Pengujian Baterai ....................................................................... 65 
4.1.4. Hasil Pengujian Skema Rangkaian Driver Relay ................................ 66 
4.1.5. Hasil Pengujian Input dan Output ........................................................ 67 
4.1.6. Hasil Pengujian Telegram .................................................................... 71 
4.1.7. Hasil Pengujian Sistem Keamanan Ganda Brankas ............................ 72 
4.1.8. Prinsip Kerja Alat ................................................................................ 73 
4.2. Analisis Hasil Penelitian ............................................................................... 74 
4.3. Pembahasan ................................................................................................... 75 
4.4. Aplikasi Hasil Penelitian ............................................................................... 77 
BAB V KESIMPULAN DAN SARAN ..................................................................... 78 
5.1. Kesimpulan ................................................................................................... 78 
5.2. Saran .............................................................................................................. 79 
Daftar Pustaka ............................................................................................................ 80 
Lampiran .................................................................................................................... 83 
Lampiran 1 Dokumentasi Bentuk Fisik Rangkaian ................................................... 84 
Lampiran 2 List Program ........................................................................................... 85 
Lampiran 3 Ujicoba Akun Pengguna Smartphone .................................................... 92 
Lampiran 4 Surat Tugas Skripsi Dosen Pembimbing ................................................ 99 
Lampiran 5 User Manual Alat.................................................................................. 100 












Tabel 2.1. Spesifikasi Arduino Mega 2560 .................................................................. 9 
Tabel 2.2. Fungsi Tiap Pin pada Keypad ................................................................... 23 
Tabel 2.3. Fungsi Pin Board Modul GY521 .............................................................. 29 
Tabel 2.4. Spefikasi AWT 18650 Li-ion .................................................................... 33 
Tabel 3.1. Pemetaan Pin Arduino .............................................................................. 53 
Tabel 3.2. Pemetaan Pin NodeMCU .......................................................................... 54 
Tabel 3.3. Pengujian Regulator .................................................................................. 59 
Tabel 3.4. Pengujian Baterai ...................................................................................... 60 
Tabel 3.5. Pengujian Driver Relay Channel 1 ........................................................... 60 
Tabel 3.6. Pengujian Driver Relay Channel 2 ........................................................... 60 
Tabel 3.7. Pengujian Sensor Fingerprint dengan LCD dan Buzzer ........................... 61 
Tabel 3.8. Pengujian Keypad dengan Lock Selenoid 1 ............................................. 61 
Tabel 3.9. Pengujian Modul GY521 .......................................................................... 61 
Tabel 3.10. Pengujian Software Telegram dengan Lock Selenoid 1 ......................... 62 
Tabel 3.11. Pengujian Sistem Keamanan Ganda Brankas ......................................... 63 
Tabel 3.12. Pengujian Notifikasi Telegram ............................................................... 63 
Tabel 4.1. Hasil Pengujian Rangkaian Regulator ...................................................... 65 
Tabel 4.2. Hasil Pengujian Baterai ............................................................................. 65 
Tabel 4.3. Hasil Pengujian Driver Relay Channel 1 .................................................. 66 
Tabel 4.4. Hasil Pengujian Driver Relay Channel 2 .................................................. 67 
Tabel 4.5. Hasil Pengujian Sensor Fingerprint dengan LCD dan Buzzer .................. 68 
Tabel 4.6. Hasil Pengujian Keypad dengan Lock Selenoid 1 dan LCD .................... 69 
Tabel 4.7. Hasil Pengujian Modul GY521 dengan Buzzer ........................................ 70 
Tabel 4.8. Hasil Pengujian Software Telegram dengan Lock Selenoid 1 .................. 71 
Tabel 4.9. Hasil Pengujian Sistem Keamanan Ganda Brankas .................................. 72 








Gambar 2.1. Persentase Pencurian Menurut Provinsi Tahun 2018 .............................. 6 
Gambar 2.2. Brankas .................................................................................................... 7 
Gambar 2.3. Board Arduino Mega 2560 R3 .............................................................. 10 
Gambar 2.4. Interface Arduino IDE .......................................................................... 12 
Gambar 2.5. Bentuk Fisik NodeMCU ESP-12E ........................................................ 13 
Gambar 2.6. Konfigurasi Pin NodeMCU ................................................................... 14 
Gambar 2.7. Skema Rangkaian NodeMCU dengan Arduino Mega .......................... 15 
Gambar 2.8. Skematik dan Bentuk Fisik Relay ......................................................... 16 
Gambar 2.9. Skematik Relay dengan Arduino Mega ................................................ 17 
Gambar 2.10. Lock Selenoid 12V .............................................................................. 17 
Gambar 2.11. Buzzer.................................................................................................. 18 
Gambar 2.12. Skema Rangkaian Buzzer dengan Arduino Mega............................... 19 
Gambar 2.13. Sensor Fingerprint ............................................................................... 20 
Gambar 2.14. Skema Rangkaian Fingerprint dengan Arduino Mega ........................ 22 
Gambar 2.15. Konfigurasi pin pada Keypad .............................................................. 23 
Gambar 2.16. Skema Rangkaian Keypad dengan Arduino ........................................ 25 
Gambar 2.17. LCD 16x2 ............................................................................................ 26 
Gambar 2.18. Modul I2C ........................................................................................... 26 
Gambar 2.19. Skema Rangkaian LCD dan I2C dengan Arduino Mega .................... 27 
Gambar 2.20. Modul GY521 ..................................................................................... 28 
Gambar 2.21. Skema Rangkaian Modul GY521 dengan Arduino Mega .................. 30 
Gambar 2.22. Transistor NPN dan PNP .................................................................... 31 
Gambar 2.23. Konfigurasi Pin Transistor BD139 ...................................................... 32 
Gambar 2.24. Skema Rangkaian Transistor dan NodeMCU dengan Arduino Mega 32 
Gambar 2.25. Baterai AWT 18650 Li-ion ................................................................. 33 
Gambar 2.26. Telegram.............................................................................................. 34 
Gambar 2.27. Blok Diagram ...................................................................................... 39 




Gambar 3.1. Diagram Alir Penelitian ........................................................................ 44 
Gambar 3.2. Bentuk Brankas yang Digunakan .......................................................... 45 
Gambar 3.3. Bagian dalam Brankas ........................................................................... 46 
Gambar 3.4. Arduino Mega 2560 R3 ......................................................................... 46 
Gambar 3.5. Pengkabelan Keypad ............................................................................. 47 
Gambar 3.6. Pengkabelan Fingeprint ........................................................................ 48 
Gambar 3.7. Pengkabelan Lock Selenoid dan Buzzer ............................................... 48 
Gambar 3.8. Pengkabelan LCD Display 16x2 ........................................................... 49 
Gambar 3.9. Pengkabelan Modul GY521 .................................................................. 49 
Gambar 3.10. NodeMCU ESP8266 ........................................................................... 50 
Gambar 3.11. Pengkabelan NodeMCU ESP8266 ...................................................... 50 
Gambar 3.12. Skema Rangkaian Transistor ............................................................... 51 
Gambar 3.13. Skema Regulator ................................................................................. 52 
Gambar 3.14. Arduino IDE ver. 1.8.13. ..................................................................... 52 
Gambar 3.15. Pemilihan Board Arduino Mega ......................................................... 53 
Gambar 3.16. (a) Telegram (b) Both Telegram ......................................................... 55 
Gambar 3.17. Desain Tampak Samping Brankas ...................................................... 56 
Gambar 3.18. Desain Tampak Dalam Brankas .......................................................... 56 
Gambar 3.19. Desain Tampak Belakang Brankas ..................................................... 57 
Gambar 3.20. Skematik Rangkaian ............................................................................ 58 
Gambar 4.1. Hasil Jadi Bentuk Fisik Brankas ........................................................... 64
